

Vol. II., No. 16. 


New York, August i 5 , 1879. 


Price, $1 ter annum. 


Steam Scoop. 

We illustrate by an engraving reproduced from 
The Engineer a very powerful implement now in 
the Kilburn showyard. This is a steam scoop in¬ 
tended for excavating large quantities of soil. The 
journal referred to states that this implement is be¬ 
ing employed in Australia with great success, sink¬ 
ing excavations or “ dams” as much as 24 ft. deep 
in the beds of rivers for the purpose of holding wa¬ 
ter during the dry season. 

The merit of the invention of the scoop is mainly 
due to Mr. Peter Waite, who, finding it impossible 
by manual labor or use of bullocks to get down 
to any great depth, or within any reasonable time, 
so as to utilize the large extent of dry country in 
the Paratoo Run, early in 1875 turned his attention 
to the application of steam power in the forming of 
deep artificial water-holes. Visiting England, he, 
in conjunction with Messrs. John Fowler & Co., 
devised and patented the steam scoop, which, after 
some modification, has now reached a very high 


scoop takes its place, drawn forward by the one 
engine into the loose clay lying at the bottom of 
the dam. It is, when full, drawn back up the same 
side of the excavation by the other engine, and 
there at a suitable distance it, by an ingenious ar¬ 
rangement, empties itself and spreads its stuff as it 
is discharging. The cost of excavating a dam to 
12 ft. by the old process was iod. to is. a cubic 
yard. The steam plough and scoop, when in fair 
working order, go to a depth of 24 ft. at a cost of 
6d. a cubic yard. 

This machine is manufactured by Messrs. John 
Fowler & Co., engineers, Leeds, England. 


Clock and Watch-making Statistics. 

According to statistics recently given in La 
Nature, France now produces chronometers, 
watches, time-pieces, clocks to an amount of 
about 65 million francs in value; Switzerland 


nearly four million timepieces, “cuckoo” clocks, 
etc., dispersed every year over the globe. 

Splitting Paper. 

It is one of the most remarkable properties of 
that wonderful product, paper, that it can be split 
into two or even three parts, however thin the 
sheet. We have seen a leaf of the Illustrated 
News thus divided into three parts, or three thin 
leaves. One consisted of the surface on which the 
engravings are printed; another was the side con¬ 
taining the letter press, and a perfectly blank 
piece on each side was the paper that lay between. 
Many people who have not seen this done might 
think it impossible; yet it is not only possible, but 
extremely easy, as we shall show. 

Get a piece of plate glass and place on it a sheet 
of paper; then let the latter be thoroughly soaked. 
With care and a little dexterity the sheet can be 
split by the top surface being removed. But the 
best plan is to paste a piece of cloth or strong pa- 



STEAM SCOOP FOR EARTH EXCAVATOR. 


state of perfection. The ground is first ploughed 
over by a powerful balance plough, which is fol¬ 
lowed by the scoop, which, being drawn forwards, 
becomes filled with earth. The scoop is then rais¬ 
ed, and the implement with its load is hauled to a 
suitable place, and its contents tipped. Two 16 
horse-power engines are employed, one on each 
bank. The scoop is bell-mouthed, 7 ft. 6 in. wide j 
at the mouth, but is 6 ft. broad at the narrowest 
part, 6 ft. from back to front, and about 4 ft. deep 
at the shallowest part. When fairly full it holds 
two and a half cubic yards of earth. The re¬ 
moval by plough and scoop of from 1,500 to 2,000 
yards of stuff is considered a fair week’s work; but 
with long hours 3,000 yards can be reached in the 
same time. The steam engines being placed on 
the banks, a wire rope is attached to each end of 
the plough, which is drawn backward and forward 
in the bottom of the dam, tearing up to a depth of 
say 10 in. to 12 in. the most obstinate clay. The 
plough having completed its loosening work, the 


(watches), '60 millions; America (watches and 
timepieces), 32; England (chronometers, watches), 
16; Austria (timepieces), 10; Germany (timepieces 
and a few thousand watches), 25. This gives a 
total considerably over 200 million francs for the 
: watchmaking production of the whole world; and 
' the figure, it is noted, assumes still greater impor¬ 
tance on remembering that raw material enters 
into it to a comparatively small extent, while the 
salaries of workmen are very high. Few indus¬ 
tries present results so advantageous. It appears, 
further, that in manufacture of timepieces, France 
makes about a million different pieces annually; 
Germany produces more, about two millions, but 
the average price is much lower; America supplies 
at least 700,0x00 or 800,000. With regard to 
watches, Switzerland stands foremost with an an¬ 
nual production of 1,500,000; then comes France, 
with nearly 500,000; the United States make 
300,000 to 350,000, and England about 200,000. 
The enormous total is 2,500,000 watches and 


per to each side ot the sheet to be split. When 
dry, violently and without hesitation pull the two 
pieces asunder, when part of the sheet will be 
found to have adhered to one and part to the 
other. Soften the paste in water and the pieces 
can be easily removed from the cloth. 

The process is generally demonstrated as a mat¬ 
ter of curiosity, yet it can be utilized in various 
ways. If we want to paste in a scrap-book a news¬ 
paper article printed on both sides of the paper, 
and possess only one copy, it is very convenient to 
know how to detach the one side from the other. 
The paper, when split, as may be imagined, is 
more transparent than it was before being subject¬ 
ed to the operation, and the printing ink is some¬ 
what duller; otherwise the two pieces present the 
appearance of the original if again brought together. 

Some time ago the information of how to do this 
splitting was advertised to be sold for a considera¬ 
ble sum. We now impart it to all our readers 
gratuitously . — Design and Work. 
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Good Testimony. 

The Druggists' Circular, published in this city, 
in replying to a correspondent says: 

“ We advise you to apply with no unnecessary 
delay to some well-known and responsible party, 
who will present your invention at the Patent 
Office in Washington, and protect your interests 
against the sharp devices of piratical schemers. 
Messrs. Salem H. Wales & Son, No. 10 Spruce 
Street, can be conscientiously named for this 
purpose. The senior Mr. Wales has been for many 
years engaged as a patent agent, and is favorably 
known here in New York as thoroughly compe¬ 
tent to manage such business or any other he may 
take in hand.” 


The New York Sunoi Oct. 22d, 1875, published 
in its editorial columns the following: 

“ When Mr. Wales was one of the editors of the 
Scientific American, and was devoting his energies 
and his mechanical knowledge to the development 
of the inventive genius of our people, he organ¬ 
ized an admirable system for the obtaining of 
patents, classifying the various inventions accord¬ 
ing to the essential principles upon which they were 
based, and the uses to which it was sought to 
adapt them.” 


Mr. R. C. Mead, of New Hampton, N. Y., in 
a recent letter to S. H. Wales & Son, says: 

‘ ‘ My Letters Patent for the Improved Locomo¬ 
tive Pilot are received with thanks. Being well 
acquainted with your manner of doing business, I 
shall most cordially recommend your method to 
all inventors. Please accept my thanks for the 
energy, skill and dispatch with which you have 
attended to me and mine.” 


E. & T. Fairbanks & Co., of St. Johnsbury, 
Vt., for whom we have taken, out several patents 
for Weighing Scales, write to us as follows: “ We 
are well satisfied with the manner you have done 
our business, and we shall take pleasure in con¬ 
tinuing to employ you.” 


John L. Knight, the skillful engineer of the 
Herald building, for whom also we have taken out 
several patents, says: “I have never had my 
business so thoroughly well done, and with so lit¬ 
tle trouble and expense to me.” 


The Proposed Inter-Oceanic Canal. 

This project seems likely to meet with opposi¬ 
tion. The route selected is, objected to by able 
American and English engineers, as impracticable 
on the ground of cost of construction, and there 
are many who look upon the scheme as a violation 
of what is known as the Monroe doctrine. 

For ourselves, we look upon the proposed canal 
as being furthered by foreign capital more in its 
own than in American interests, and we decidedly 
favor a ship-railway in preference to a ship-canal. 

It has been charged, with many reasons to back 
the assertion, that the Canal Congress was packed 
to secure the selection of the route preferred by 
M. de Lesseps, and that American representatives 
found themselves practically powerless in presence 
of a pre-arranged opposition. Lesseps pretends to 
regard the project as more beneficial to American 
commerce than.to any other nation; but we ex¬ 
pect Americans’will be likely lo think for them¬ 
selves on a matter of this importance, and that in 
the next session of Congress a decided opposition 
to the scheme will be developed. 

At any rate, there is no mistaking the tone of 
many influential newspapers, which are decidedly 
adverse to the scheme, and we do not think we 
should hazard much by a prediction, in view of 
the advanced age of M. de Lesseps, that he will 
not live to see even the beginning of the work he 
so earnestly advocates. 


How the Public Health is Protected. 

We have a National Board of Health. A Na¬ 
tional Board of Health is a big thing. It costs a 
great deal of money. But the people can afford to 
pay a good sum for a really big thing, even if it 
be a big fraud. The people have paid for many 
big frauds, and they rather seem to like it. 

According to a correspondent of the Hartford 
Times, Mr. Casey Young, who was Chairman of 
the House Committee on Epidemic Diseases, 
which gave birth to the National Board of Health, 
was recently anxious to have some samples of 
alleged disinfectants tested, for the purpose of 
sending some of the articles to his constituency in 
and about Memphis. He took the samples to 
the Board, but was told that the corps was too busy 
to make the tests, or even to have any of their em¬ 
ployees do so, just then. They had plenty of 
time to talk politics, read the papers, and to 
smoke'cigars, but testing disinfectants was an ex¬ 
tra demand for service they were, with their pres¬ 
ent staff of officials, quite unprepared to meet. 
The aggregate salary paid to this corps of officials 
is but the paltry sum of $ 30,000 per month, and it 
stands to reason that, till the money apportioned 
to the Board be largely increased, the testing of 
disinfectants is a thing entirely unreasonable to 

However, Mr. Young did expect it, and called 
in a couple of days to ascertain the result. The 
result was that the samples had been lost, possibly 
left in some neighboring sample room. Mr. Young 
at last reluctantly concluded that the Board does 
not comprise a single person competent to make 
the required tests. With other samples he sadly 
wended his way to the Superintendent of the Ma¬ 
rine Hospital Service, and the next day was in¬ 
formed that two of the preparations were worth- 

Mr. Casey Young is wiser than he was. It is 
not the physical, but the political health of the 
country the National Board of Health is looking 
after. 

We cannot refrain from contrasting this cum¬ 
brous, expensive body of inefficients with our intel¬ 
ligent and energetic New York Board of Health, 
the President of which is one of the most expert 
analytical chemists the country has produced, 
with a nose so well educated by long experience 
of wholesome and unwholesome odors, that by the 
aid of that skillful organ he can at once determine 
the noxious from the innoxious in all the gases or 
mixtures of gases that rise from any quarter or 
source, be it manufactory, garbage-heap or cess- 


Since writing the above we have learned that 
the National Board of Health, having begun to 
realize its own incompetency, has done a wise 
thing. It has applied to the New York Board of 
Health for advice in regard to a system of disin¬ 
fection. 

Among other queries, information was solicited 


in regard to the value of carbon disulphide as a 
disinfectant, and the reply was forwarded that the 
substance is too inflammable and too liable to re¬ 
sult in explosions to be available for the purpose 
named, even if its properties would otherwise war¬ 
rant its use. The nature of this and other inqui¬ 
ries confirms the truth of the opinion arrived at by 
Mr. Casey Young, and we don’t wonder he is 
ashamed of his progeny. 

We here take occasion to repeat, for the inslruc 
tion of the National Board of Health, that sulpha 1 e 
of iron, commonly called copperas or green vitriol, 
is one of the cheapest and best disinfectants known 
for the ordinary purposes of disinfecting cesspools, 


A Persistent Error. 

In his work entitled “Heat Considered as a 
Mode of Motion,” Prof. Tyndall, when approach¬ 
ing the subject of the mechanical equivalent of heat, 
thought it necessary to stimulate the mental ener¬ 
gies of the student by characterizing the subject as 
difficult. An eminent Scotch professor has heen 
pleased to criticise this and similar expressions of 
Prof. Tyndall and other prominent scientific lec¬ 
turers as clap-trap, designed merely to produce a 
sensational effect upon unscientific minds. 

That the subject is really difficult of compre¬ 
hension is, however, daily demonstrated by errors 
in writing and thinking on the part of many who 
possess more than average education and intelli¬ 
gence. As a result, deception in regard to me¬ 
chanical principles is easy, and inventions claiming 
to perform impossibilities are palmed off as real, 
too often with entire or partial sanction from men 
who have acquired local repute as authorities in 
mechanical science. 

In the New York Sun of August 1st there ap¬ 
peared a letter, whose style proves its author to be 
a man “ well educated,” as the saying goes, but 
which embodies a radical error relating to pressure 
and heat. The letter was entitled, "Are the Plan¬ 
ets Cooling Down or Tiring Up?" We presume 
this question, which is answered in tavor of 
“ Firing Up," will not be of overwhelming inter¬ 
est to many of our readers; but the error commit- 
ted in one of the arguments employed to sustain 
the conclusion, and without which a conclusion 
opposed to facts could not have been arrived at, is t f 
prime importance to every practical mechanic and 
engineer. It is one of that class of errors which con¬ 
stantly beguile inventors into the belief that self- 
moving machines are possible, and into kindred 
delusions, like the Keely Motor, etc. 

In the course of his remarks the author says: 

“It is a familiar scientific fact that pressure pro¬ 
duces heat.” 

Perhaps no better exemplification of the truth 
that “ popular letters on timely topics ” (such as it 
has recently become the practice of the New York 
Sun and other daily papers to publish) are a 
medium for the propagation of popular error, 
could be supplied. 

It is a familiar unscientific error that pressure 
produces heat, and we may also appropriately add 
that a similar error exists in the minds of many 
relative to the production of cold by expansion. 
Pressure, pure and simple, never produces heat, 
any more than expansion, pure and simple, pro¬ 
duces cold or the disappearance of heat. 

This is made perfectly clear in the work of Prof. 
Tyndall, above-named, to which any reader who 
doubts is referred; also in a treatise on Heat, by 
Balfour Stewart, by the researches of Joule, whose 
celebrated experiments antedate both of the trea¬ 
tises mentioned, and by many other authors. The 
books named have been published by D. Appleton 
& Co., and thus rendered accessible to all American 
readers who desire to be well informed on the sub¬ 
ject; and the truth of the propositions made in 
this article may be tested by comparison with the 
works themselves. 

We shall not, therefore, attempt to substantiate 
our propositions other than by reference to accept¬ 
ed authorities; but will simply enunciate the facts 
as now well established, and accepted as the science 
of the subject. 

Neither pressure nor expansion can produce any 
calorific change, except through the performance 
of work. The performance of work means the 
overcoming of pressure through distance, and the 
amount of work performed is measured by refer¬ 
ence to a unit of distance and a unit of pressure. 
The unit of distance ordinarily used in England 
and the United States is one foot, and the unit of 
pressure one pound. A pound weight raised one 
foot in height, or a pound pressure overcome through 
a distance of one foot in any direction, is the unit 
of work commonly called “ foot-pound.” 

Now if a mass of matter press ever so hardly 
upon another mass, all the heat that will be pro¬ 
duced by this pressure is measured by the work per¬ 
formed on the molecules of the compressed body, 
in reduction of its bulk. If the compressed body 
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gold fever carried them to California. Somewhat 
later, and within our own personal knowledge, 
they landed in the north-western part of the great 
Continent, 1,000 miles from New' Orleans, at St. 
Pauls, where the rapids of the Mississippi termi¬ 
nate the navigation of that river. They settled in¬ 
stantly in Minnesota, entered the dwelling of an 
English settler, and ravaged a rhubarb pie on the 
very night of their arrival. 

Within a hundred years the irrepressible brown 
rat had colonized the Coasts of the United States, 
settled the black rat who went out soon after Co¬ 
lumbus, and commenced the conquest of the in¬ 
terior. The clue to this rat’s success is found in 
the adaptability which enables it to steal a dinner 
with its tail (by alternate dip and lick), gnaw 
through lead in search of water, snap up an unpro¬ 
tected baby, and carry a hen’s egg, by combina- 
nation, up stairs or down. An animal of such re¬ 
sources cannot but prevail. 

It is no small matter to be blessed with a con¬ 
stitution fit for any climate except the extreme 
north, which the rat may yet adventure when he 
has occasion; but the omnivorous appetite is equally 
essential to successful emigration. The cat is a 
hardy creature, and can pass from the fireside to 
the bliss of catching mice outdoors on the coldest 
nights; but, hardy hunter as she is, she is immea- 


part of the underwood of Ceylon forests, and is 
said to flower and die once every seven years. 
The most remarkable part of the plague was 
that the rats did not seem to devour any part of the 
branches they cut off, but to nip off, and leave 
them untouched upon the ground. So serious, 
indeed, was the damage done, that on some coffee 
estates rewards were given to coolies for every rat 
they caught, and it was not an uncommon thing 
to hear of three or four hundred rats being de¬ 
stroyed, on one estate only, per week. 

Between the years 1840 and 1850 there was a 
similar plague in the Kalebokka coffee district, 
where the damage done was immense. 

According to Mr. Frederick Lewis, from whose 
letter upon the subject to Nature we have gathered 
the facts relating to these rat plagues, the Nilloo 
is expected to die again in 1882, when, if this is a 
cause, another invasion of rats may be expected. 


Portable Flour Mill. 

While the claim to superior inventive ability 
will not be relinquished by most Americans, we can 
hardly maintain any claim for superiority in the 
art of designing machinery. In fact, in this de¬ 
partment of engineering we fear our American 
manufacturers are still inferior to our English com- 


take a considerable time to inflate, and that a very 
few shots from the hostile camp may suffice to 
bring the balloon to a premature end. Mr. Board 
has very ingeniously suggested that balloons for 
such purposes should be constructed, not, as is 
usual, in one piece, but in parts like the separate 
portions or carpels of an orange. These separate 
portions would be comparatively portable, even 
when inflated, and could be put together at a few 
minutes’ notice. To secure the utmost portability, 
it is proposed to construct these portions of a ma¬ 
terial impervious to gas, and to inflate them with 
pure, or nearly pure, hydrogen. The lifting power 
of this gas being about eight times as great as that 
of coal gas, it follows that a balloon of one-eighth 
of the ordinary dimensions will, when filled with 
hydrogen, suffice for lifting the same load. The 
lifting power of one thousand cubic feet of pure 
hydrogen may be reckoned at 74 lbs. A balloon 
of twice that capacity would amply suffice to raise 
an intelligent lad to a height sufficient to enable 
him to watch the manoeuvres of an enemy. The 
recent disasters in Zululand have shown how 
necessary it is that our army should be provided 
with some means of obtaining information as to 
the presence of even a small body of hostile na¬ 
tives; and the one objection which has prevented 
the employment in Zulu of military balloons, has. 





PORTABLE MILL. ENGLISH DESIGN. 


surably inferior to the rat in regard to her capa¬ 
bility for colonizing. Observe her horror of 
water and her dainty picking of her way across 
any piece of damp ground which she may have to 
cross. But she is further spoiled for a traveler, for 
anything but domesticity and a homekeeping life, 
by her limited endurance in regard to diet. Offer 
her the prime of the dessert, for instance, or an egg, 
or even a loaf of delicious new bread, and you 
will see the word “impossible” written on her 
countenance as she rejects it. But the cat is not¬ 
withstanding. the most important means of protec¬ 
tion against the ravages of rats. 

In days of inexperience we tried guns, traps and 
phosphorus in vain; we then tried cats. Six cats 
kept an extensive homestead clear. The proper 
remedy in a case of rats is cats. 

There has lately been published some very inter¬ 
esting information relating to a plague of rats in 
Brazil, said to occur at intervals of about thirty 
years, and to be simultaneous with the drying of 
the Taquara, or bamboo, which everywhere 
abounds in the Brazilian forests. A similar plague 
of rats visited the higher coffee districts of Ceylon 
during the year 1875, doing great damage to 
young and old plantations alike. 

It is remarkable that the invasion of rats was 
simultaneous with the flowering and death of the 
Nilloo (Strobilanthes), which forms the greater 


petitors, although in designing small articles for 
household use or hand tools American industry 
may safely challenge the world. 

As an illustration of a singularly neat, compact 
and substantial design, we have reproduced from 
The Engineer the accompaning engraving of a por¬ 
table flouring mill, designed by Messrs. Clayton & 
Shuttleworth, of Lincoln, England, and which is 
one of the exhibits at the great Agricultural Ex¬ 
hibition recently opened at Kilbum. 

The frame and bed-plate are entirely of iron. 
Two run of burrs are carried, each supported on 
four tubular columns. Each group of four col¬ 
umns has a common capital, the two capitals being 
joined by a strong horizontal plate, to which is 
pivoted in the centre a davit with a screw lifting 
apparatus for removing the stones from their places. 

It would be difficult to conceive a stronger, more 
compact arrangement, or one in which the same 
weight of metal could be employed to greater ad¬ 
vantage. 


Balloons for Military Purposes. 

An important improvement in the construction 
of military balloons has recently been suggested 
by Mr. C. Board, of Bristol. The chief defects 
of ordinary balloons as applied to service during a 
campaign are that they are not portable, that they 


been the utter impossibilty of transporting through 
the bush an ordinary balloon and the appliances 
for making the gas. It now appears, however, to 
lie possible to construct a balloon in sections, 
which might be kept inflated for months, and 
which could be transported wherever a wagon 
could pass, or even across a country traversed only 
by footpaths. Another form which Mr. Board 
has suggested is that of a number of long cylindri¬ 
cal balloons placed side by side; each cylinder 
being of sufficiently small diameter to be capable of 
transport by natives through the bush. Mr. 
Board proposes that each section of the spherical 
balloon, or each separate cylinder, should also be 
divided into separate compartments by cross dia¬ 
phragms of light,impervious fabric,so that a chance 
shot penetrating one section should not destroy 
the whole balloon. In fact, Mr. Board’s sugges¬ 
tion proposes to do for balloons what engineers 
have done long ago for ironclad ships in intro¬ 
ducing bulkheads between the separate compart¬ 
ments, thereby preventing the possibility of sink¬ 
ing the ship by a shot which penetrated one com¬ 
partment. It is satisfactory to learn that these 
suggestions are likely to receive a fair trial. Mr. 
Glaislier, so well known for his scientific explora¬ 
tions in balloons, recently recorded his opinion 
that these suggestions constituted the most im¬ 
portant advance that had been made of late in the 
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stretched along the coast, I frequently found 
numbers of starlings lying dead or wounded on the 
roadside, they having evidently, in their flight in 
the dusky morn, struck against the telegraph wires, 
not blown against them, as these 
accidents often occurred when 
there was but little wind. I 
found that the peasantry had 
come to the conclusion that these 
unusual deaths were due to the 
flash of the telegraph messages, 
killing any starlings that hap¬ 
pened to be perched on the wires 
when working. 

“ Strange to say, that through¬ 
out the following and succeed¬ 
ing winters, hardly a death oc¬ 
curred among the starlings on 
their arrival. It would thus ap¬ 
pear that the birds were deeply 
impressed, and understood the 
cause of the fatal accidents 
among their fellow-travelers that 
previous year, and hence care¬ 
fully . avoided the telegraph 
wires; not only so, but the young 
birds must also have acquired 
this knowledge and perpetuated 
it, a knowledge which they could 
not have acquired by experience 
or even instinct, unless the in¬ 
stinct was really inherited mem¬ 
ory derived from the parents, 
whose brains were first impressed 
by it.” 


A Large Tug.—T he Pittsburgh Chronicle says 
that the coal firm of W. H. Brown have recently 


from this mass are vulcanized by laying ther 
glycerine bath, and then exposing them to t 
fluence of steam in a closed vessel under a pi 


o the in- 

_ _ a pressure 

e atmospheres, the length of expo- 



I sure varying according to their 
them the simple glycerine bath alone suffices. M. 
Schwanitz has patented his process for the German 



“Patience is a most necessary qualification for 
business; many a man would rather you heard his 
story than granted his request. One must seem to 
hear the unreasonable demands of the petulant un- 


the manufacture of a steel shaft 
for a new towing steamer now 
building in Pittsburgh; and then 
adds: “The boat will be ready 
by the time the shaft will arrive 
from the old country, and the firm 
is convinced that they have done 
the right thing to venture on this 
unusual step, it will, we hope, 
have the effect of developing an¬ 
other branch of industry in Pitts¬ 
burgh. Not one of our steel 
manufacturing establishments 
possess the ‘ plant ’ necessary for 
casting and shaping such huge 
pieces of material as the necessi¬ 
ties of the river trade demand. 

But that the manufacture of steel 
shafts will be introduced here is 
now a matter of certainty. A 
large establishment could find 
plenty to do, considering that we 
have seven or eight hundred 
steamboats in the Western waters, 
nearly one hundred and fifty 
being owned in Pittsburgh— 
the majority of which would 
seek to supply themselves with such shafts 
could they be furnished here. The shaft to 
be made by Krupp will be 27 feet long and 15 
inches in diameter, tapering to 13 inches, and 
will weigh in the neighborhood 
of 20,000 pounds. The price 
for open-hearth steel is 9 cents a 
pound, free on board in New 
York. The wheel of the new 
boat will be 26 feet, with six- 
*teen buckets, each 32 inches 

Improved Vulcanized 
India-Rubber. — M. Schwanitz, 
of Berlin, has devised a process 
of preparing a vulcanized India- 
rubber which resists the influence 
of fats or oils, while maintaining 
all its other ordinary character- 
istics. It consists in the addi¬ 
tion of glycerine to the melted 
India-rubber before proceeding 
to vulcanize it. The India-rub¬ 
ber is manipulated between 
warmed rollers, after the addition 
either of the glycerine alone, 
or of glycerine with the other 
mineral or metallic substances 
usually employed, such as sul¬ 
phate of zinc, white lead, chalk, 
flowers of sulphur, etc. A capital 
material is obtained from a mix¬ 
ture of 3 kilogrammes of India- 
rubber, 3 kilogrammes of chalk, 

0-50 kilogrammes of glycerine (of sp. gr. 1-230), ['moved, and the tedious details of the dull untired 
o-io kilogrammes of litharge, and 0-20 kilo- That is the least price that a a 

grammes of flowers of sulphur. The objects made high station.” 





Marking Out Small Gears. 

BY JOSHUA ROSE, M.E. 

In reply to a request from several correspondents, 
we give below the method usually adopted in prac¬ 
tice to mark out the teeth on small gears. 

Small gears are usually given involute teeth, and 
the curves for such teeth may be struck with com¬ 
passes, as follows : 

In Fig. 1, let C represent the centre of a wheel, 
D D, the full diameter, P P, the pitch circle, 
and E the circle for the roots of the teeth, while 
R is a radialj line. Divide on R, the distance be¬ 
tween the pitch circle and the wheel centre, into 
four equal parts, as I, 2, 3, etc. From point or 
division 2, as a centre, describe the semi-circle S, 
cutting the wheel centre and the pitch circle at its 
junction with R (as at A). From A, with compasses 
set to the length of one of the parts, as A 3, des¬ 
cribe the arc B, cuttting S at F, and F will be tire 
centre from which one side of the tooth may be 
struck, hence from F as a centre, with the com¬ 
passes set to the radius A B, mark the curve G. 
From the centre, C, of the wheel, strike a circle, T 
T, and the centres wherefrom to strike all the teeth 
curves will fall on T T. Thus, to strike the 
other curve of the tooth, mark off from A the thick¬ 
ness of the tooth on the pitch circle, P P, produc¬ 
ing the point H. From H as a centre (with the 
same radius as before), mark on T T the point I, 
and from I, as a centre, mark the curve J, forming 
the other side of the tooth. 

In Fig. 2 the process is shown carried out for 
several teeth. On the pitch circle, P P, the divi¬ 
sions 1, 2, 3, 4, etc., for the thickness of the teeth 
and the width of the spaces are marked. The 
compasses are set to the radius by the construction 
shown in Fig. 1; then from a, the point b on T 
is marked, and from b the curve c is struck. 

In like manner, from d, g, j, the centres e, h, 
k, f, wherefrom to strike the respective curves, f, 
i, /, are obtained. 

Then from m the point n, on T T, is marked, 
giving the centre wherefrom to strike the curves at 
h, m, and from 0, is obtained the point/, on T T, 
serving as a centre for the curve e, 0. 

To save the trouble of finding the position of 
the point F, Fig. 1, by the process shown in that 
Fig., a universal templet is sometimes employed. 
It consists of a piece of sheet metal (usually brass), 
such as shown by B B in Fig. 3, having its edges, 
E F, at an angle of 75 degrees and 30 minutes, 
and having one edge divided off into parts of an 
inch, as at 1, 2, 3, 4, etc. Suppose, then, that 
these divisions are quarter inches, and that the 
radius of the wheel to be marked off is 3 inches, 
then one-quarter of three inches (the radius) is % 
(denoted on the templet at 3). The templet is 
placed with its edge, E, coincident with the radial 
line, R, its point coincident with the pitch circle at 
A; and the location for the centre, from which the 
tooth curve, O, may be struck, will be coincident 
with the location of Fig. 3 on the templet. From 
the centre, C, the circle, T, may be struck, cutting 
the location of Fig. 3 on the scale or templet, and 
the process carried out as in Fig. 2. 

If the teeth are to have epicycloidal curves, they 
may be struck with compasses, as follows: In Fig. 
4 let P P represent the pitch circle of a gear wheel on 



which it is required to trace a portion of an epi¬ 
cycloidal curve for the tooth face. Suppose, then, 
that the (racing point on the generating or describing 
circle stood at A, then the centre of that circle 
will be at B, and if the circle be rolled around P 
P the path of its centre will be represented by the 
circle, B C. From A mark on P P a number of 
equal divisions, as 1, 2, 3, 4, 5, representing vari¬ 
ous points of contact of the describing circle with 
P P. Then the corresponding positions for the 
centre of the rolling circle will be at D, E, F, G, H, 
respectively; hence from D as a centre, with radius 
equal to that of the rolling circle, mark I repre¬ 
senting the rolling circle in one position. From E. 
as a centre, mark position J of the rolling circle, 
and so on, marking the positions up to M. With 
the compasses set to the radius of divisions 1, 2, 3, 
4, 5, step off on arc M the five divisions N, O, S, 
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the tree above mentioned, none having been ob¬ 
served, we believe, at any other point.” 

The writer suggests that perhaps the habits of 
many of the Ichneumonida are nocturnal, and that 
they thus escape observation. 

“ The ichneumon fly is parasitic by nature, and 
the chief aim of its existence seems to be the de¬ 
struction of various noxious insects. This they ef¬ 
fect not by a direct attack on the insects themselves, 
but by depositing their eggs in the larvae of their 
enemies, which they find in holes in the bark and 
wood of trees. It should receive no ill treatment, 
as it is extremely useful to the farmer and gardener 
in the manner described.” 


Medicinal Value of Linseed. 

At the recent meeting of the American Derma¬ 
tological Association Dr. Sherwell read a paper on 
“The Use of Linseed and its Oil as Therapeutic 
Agents in Diseases of the Skin.” Every dermato¬ 
logist, he said, had seen the necessity of introduc¬ 
ing fats into the system, and hitherto almost the 
only available hydrocarbon had been cod-liver oil. 
This disagreed with many patients, and was also 
open to a number of other objections; while, in the 
more palatable form of the commercial emulsions 
now frequently employed, he did not consider it 
trustworthy.- A more assimilable fat was therefore 
desirable, and he thought he had discovered it in 
the flaxseed. Linseed tea is a well-known domes¬ 
tic remedy in this country. He had been induced 
to try its use by observing the beneficial effects of 
linseed cake upon cattle and horses, both in mak¬ 
ing their coats sleek and improving their general 
condition; and his experience had shown that the 
‘agent was of equal service to the human economy. 
He was in the habit of employing it in a threefold 
administration. I . If the patient were a male and 
had sound teeth, the seed itself was the best form 
in which to take it. The man could carry about 
ten ounces of this in his pockets, and would proba¬ 
bly consume a teacupful in the course of a day. 
The ordinary domestic linseed was small and dark 
in color, and contained only about twenty per 
cent, of oil; while that from Bombay or Calcutta 
(which was the kind recommended) was larger, 
lighter in color, and contained about thirty per 
cent, of oil. 2. In the case of women or children 
the ground seed, mixed with.milk in the form of a 
porridge, was more desirable, and was unpalatable 
to very few persons. 3. In certain cases it could 
be given in the form of bread, although he did not 
consider this method quite so efficient as the others. 
The bread could be made by mixing linseed meal 
with flour in any proportion desired. This was 
suggested by Dr. Piffard. 

When linseed was eaten, a natural emulsifica¬ 
tion was performed with the recent oil found in the 
stomach, and it had been established by chemists 
that a recent oil was much more active than one 
which had been long exposed to oxidation. The 
hulls also served to stimulate the peristaltic action 
of the intestines. He believed it had specific vir¬ 
tues in dry and scaly diseases of the skin, both on 
account of its special action upon the sebaceous 
secretion and* its efiect in improving the general 
condition of the patient. Dr. Sherwell gave four 
cases of skin disease of great obstinacy and seventy, 
in which its curative influence was most happily 
shown. The seed was given internally in one of 
the forms above mentioned, and the oil applied 
externally. The lubricating efiect of the latter was 
most admirable, and it had the advantage over 
most other oils of not becoming rancid when ex¬ 
posed to degraded epithelium. In eczema he was 
in the habit of wrapping the parts affected in a 
number of folds of linen saturated with it. He 
believed that flaxseed is a specific remedy for the 
sebaceous glands, increasing their secretion when 
it was diminished, and restoring it to its natural 
character when it had been altered by disease. 
Dr. Van Harlingen, however, stated that he had 
used linseed in one case, in the form of the oil inter¬ 
nally ; but he thought there was no beneficial re¬ 
sult from it. This, he said, might possibly have 
been due to the fact that he used the ordinary do¬ 
mestic oil, and not that made by Bombay linseed. 
Dr. Piffard had said he had used the linseed oil in¬ 
ternally, and he thought it was better than the 
cod-liver oil in many respects. Cod-liver oil itself 
was fattening, while the iodine which it contained 
was just the reverse of this; and he thought this 
might explain why it was that it was impossible 
to fatten some persons on cod-liver oil. The lin¬ 
seed, he believed, contained no starch, and it was, 
therefore, especially useful in diabetic patients with 
skin trouble, as well as affording an agreeable 
change of diet to them. The taste of this bread 
was not agreeable to many individuals at first; but 
it was, at all events, much more agreeable than cod- 
liver oil. 

Dr. White remarked that the so-called breads 
for diabetics invariably contained a certain amount 
of starch, aud, therefore, if linseed was really free 
from starch, it was an important point to remember. 


Quick Tanning. —According to the recent 
process of Klemm, of Stuttgard, the time re¬ 
quired for tanning a calfskin has been reduced to 
sixteen hours, and that for an oxhide to two-and- 
a-half days, but a more recent method, patented 
by Montoison, of Manchester, promises to accom¬ 
plish the same in from a few hours to one day. 
At a trial made of it before experts, a sheep was 
slaughtered and skinned, and the wool was re¬ 
moved from the hide in half an hour, by spread¬ 
ing it with a chemical re-agent, without the aid 
of a scraper, and the hide, after having been 
placed in lime-water to neutralize the chemical 
agent, was passed through several chemically 
prepared baths, which required but a few minutes, 
and was then washed and dressed in the usual 
way, and converted into marketable leather, only 
four hours haying been consumed in all. 


Prof. Proctor on Predicted Planetary Trou¬ 
bles. 

“ I have received so many letters,” says Mr. R. 
A. Proctor, in the Newcastle Daily Chronicle, “ask¬ 
ing me what truth there may be in the announce¬ 
ment that terrible troubles are to be brought upon 
the earth by the planetary movements between 
1880 and 1887, that I suppose there really must be 
a certain considerable section of the people of this 
country who really believe in these preposterous 
predictions. Whether the American 1 professor ’ 
(every one who writes or speaks abaut matters in 
the remotest degree relating to science is a profes¬ 
sor in America) who announces these coming trou¬ 
bles is in any way related to the New York astrol¬ 
oger who wants money for calculating the planets, 
I do not know. But certainly they play into each 
other’s hands. To say the truth, as the Athenaum 
recently pointed out, astrology has been looking 
up of late; a mischievous result of the theories 
which have been recently propounded respecting 
the influence of sunspots on the weather, commerce 
and other matters— theories notoriously propound¬ 
ed in the first instance in order to obtain money 
from Government for certain greedy scientists who 
were to watch the sun for us, and promised all 
manner of good things when once the money had 
been advanced. I do not think the Government 
is very likely to waste any money over such exper¬ 
iments, and, indeed, the Physical Observatory ad¬ 
vocates have latterly been far less noisy than of 
yore, feeling, perhaps, that they had shown their 
hand somewhat prematurely. But much mischief 
of another kind has resulted. Because these per¬ 
sons, and some who innocently enough had joined 
them, assert that sunspots affect terrestrial relations 
in certain definite and ascertainable ways (for 
which statement there is not a particle of valid 
proof), and because it is supposed that the planets 
affect the sunspots (for which supposition also there 
is no evidence whatever, but very strong evidence 
against it), we are to believe that, after all, the old 
astrologers were right, and the planets influence 
the fates and futures of men, not directly, but still 
effectively, though indirectly. Of course even the 
advocates of sunspot influence, and the believers in 
planetary power to generate sunspots, would reject 
this preposterous inference. But it finds acceptance 
among the ignorant; and those rascals who are 
always on the watch to find new ways of swindliug 
the public, take advantage of the fact. It ought 
not to be necessary for me to say a word about the 
grim tidings announced by the American ‘ profes¬ 
sor,’ for they have not a particle of scientific signi¬ 
ficance. But in so far as such predictions (save the 
mark !) are based on the idea that the planets in¬ 
fluence the sun’s photosphere, I may say so much 
as this, that instead of the giant planets Jupiter, 
Saturn, Uranus and Neptune, being the chief solar 
disturbers, even according to those students of sci¬ 
ence who maintain this theory, Venus would be 
and is- more powerful than any of those planets, 
and our earth more powerful than the three outer¬ 
most of the giant planets. To see this it is only 
necessary to remember that the tide-raising power 
of a planet or other orb (that being the nature of 
the influence assumed according to this theory) 
does not diminish as the square of the distance in¬ 
creases, but as the cube of the distance increases. 
Thus, putting Saturn’s distance at only 9 instead 
of 9)4 (that of the earth as unity), and the mass of 
Saturn at 90 times the earth’s, Saturn’s influence 
would be to the earth’s as 90 to the cube of 9 — 
that is, as 90 to 729, or less than )|th of theearth’s. 
Jupiter’s would exceed theearth’s (roughly) as300 
exceeds the cube of 5, or as 12 exceeds 5; but 
would be far less than that of Venus. Then, again, 
the simple conjunctions and oppositions of the 
most effective planets would be far more effective 
than tho perihelion passage of all the planets. 
Since we survive the conjunctions of the Earth and 
Venus, we are not likely all to perish even though 
the giant planets should all pass their perihelia at 
about the same time, which, however, never has 
happened within historic times, and certainly will 
not happen for many centuries to come.” 


^hop ami gous* §iints. 


Indelible Ink.— A German exchange says that an 
indelible ink, free from nitrate of silver, may be pre¬ 
pared by braying i'75 grammes of aniline black with 
40 drops of hydrochloric acid, and 42 grammes of al- 

solution of 2-5 grammes of gum in 170 grammes of 
water. If a solution of 2-5 grammes of shellac in 170 
grammes of spirit be used instead of the gum water, a 
deep black ink is produced, which may be used for 
writing on wood, brass or leather. 

Poison-Bottle Cage.—This is a useful invention, 
which, it is stated, will be shortly put upon the mar¬ 
ket by the inventors through the usual channels of 
trade. It scarcely needs a description. It is made of 



Improvement on Kortingfs Water Column 
Vacuum Pump. —New Remedies considers this 
pump, in the form shown, to be an improvement upon 
the other forms hitherto used for accelerating filtra¬ 
tion, by means of a vacuum formed by the traction or 
pressure of a water column, as it may be placed more 
easily in any position on the laboratory table. The 
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Fifty Cents per Line, in advance, will be Charged/or 
all Business and Personal Notices admitted into this 
Column. Cuts cannot be admitted. 


Bishop Gutta-Percha Works, 422, 424 and 426 
East 25th Street, New York. Agents for Cable and 
Wires and all Electrical Goods, L. G. Tillotson & Co., 
8 Dey Street, New York, and Will am Heaton, 503 Chest¬ 
nut Street, Philadelphia, Pa. 

Chrome Steel Warehouse, 98 William Street, 

New York. J hn W. Qu'ncy, Manager. 

Handren & Ripley, Engine and Boiler Works, 

126 Washington Street, New York. 

John W. Thompson, Successor to James Bo- 
gardus, Grinding Mills, corner White and Elm Streets, 
New York. 

Bicknell & Comstock, 27 Warren Street, New 

York, Publishers Architectural Bo ks, etc. 

Park Benjamin, Scientific Expert. 37 Park Row, 

Eagle Tube Co., 614 to 626 West 24th Street, 

New York. 

J. Lloyd Haigh, Manufacturer of Wire Rope. 

No. 81 John Street, New York. 

J. B. & J. M. Cornell, Architectural Iron Work, 

etc. Office, 139 to 143 Centre Street, New York. 


H. R. Worthington, 239 Broadway, New York. Valuable Information sent free to 
- draulic Works, Van Brunt Street, Brooklyn, N. Y Patentees, and all interested in Patents, ' 
nping Engines, etc. etc., etc., by S. H. Wales & Son, Publish 

& Williams, Brooklyn, N. Y. Presses, T,F,C News ' No> 10 SpruM Street ' New Yc 

All interested in our 

, EXPORT TRADE 
Should read 

THE AMERICAN EXPORTER, 

FOR JULY, JUST ISSUED, 

Containing thfe following attractive table of contents: 


mith, u. s. 

t. By James 


:y Post, U. S. Consul-Ger 


, Hungary. B] 


n "Wheat 


Views of W. S. Fell. 


as Allies of her Exp< 


and Consular Notes. 


Exports Still Increasing 


Hostility to American Manufactures. 

Iron Manufactures for the Chinese Market. 

Light—Denny Bros. & Co.’s Gas Apparatus. 
Market for American Cream. 

Matters in St. Domingo. 

Notes from Egypt. 

New Zealand Trade. 

Our Trade with Austria. 

Our Exports and Imports of Cotton Goods. 
Our Trade with Austria. 

Prices of American Produce in Bremen. 

Promotion B of Our Trade.' 1 ' 0 "’ 

Russia—How to Reach her Markets. By Let 
U. S. Consul. 

Scotch Compliment to American Manufacture 
South African Trade. 


; Coal Export Movemei 
ialth of the UnltedStati 


ROOT & TINKER, Publishers, 

86 DUANE STREET. 



Manufacturer of every description of Iron Work for the fitting up of Stables, for which the 
highest award was received from the Centennial Commission at Philadelphia, in 1876. 

Also, Manufacturer of ARCHITECTURAL IRON WORK FOR BUILDINGS, Columns, Beams, Girders, Window Lintels and 
Sills, Doors, Shutters, etc. 

Capstans, Windlasses, Winches, Steering Apparatus, etc., for Ships’ Use. 

Iron Chairs, with turn-up seats, for Theatres and Public Buildings. 

ESTIMATES GIVEN WHEN DESIRED. 



J. B. & J. M. CORNELL, 

Office, ISO to 143 Centre Street, New York. 

MANUFACTURERS OF 

IKON BUILDINGS, 

Iron Fronts for Stores, with Revolving Shutters; 

Iron Roofs, Fire-Proof Ceilings, 

Floors and Partitions, 

WROUGHT and OAST IRON BEAMS and GIRDERS, 

IRON DOORS, VAULT DOORS, 

Shutters, Sashes, Revolving Shutters, Chilled Iron, and Welded Steel and Iron Bank 
Yanlts and Doors, Wrought and Oast Iron Bridges, Fire and Burglar 
Proof Safes, Locks of all Kinds, etc,, etc. 

ESTIMATES OF COST FURNISHED ON RECEIPT OF A DESCRIPTION OF THE 
WORK REQUIRED. 
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THE BISHOP 

Gotta Percha Works, 


PURE GlfTTA PERCIIA GOODS 

422,424, ail 426 East 25th Street, 


NEW YORK. 




S, BISHOP, 


GUTTA PERCHA Office Wire, Fuse, 


Every Variety of Gotta Perclia t 

Water, Beer, Soda, and Acid Pipes 


G. P. 
:et, Tis- 
s, G. P. 


L, G, TILLOTSON k C0„ I Dey SL, New York. 

ILL1AWI HEATON, 503 Chestnut St., Philadelphia, Pa, 

W. W. MARKS, Supt., 

422 E. 25th St., N. Y. 


CAPITALISTS, ATTENTION ! 

:w AND USEFUL INVENTION! WANTED IN EVERY TOWN -AND C 

THE DONALDSON MILK-RECEIVER. 



EAGLE TUI CQ, 

614 to 626 West Twenty-Fourth St., New York. 


Important Tests of Machinery! 






&EO.P RoWELL §■(£ 


NEWSPAPER ADVERTISING BUREAU. 





HAND-WEEDER. 

PATENT EOR SALE. 


HENRY WHITE, 

mas Co., Cal 


Pianos! Win S& Sons, 


‘THE ROSS MILL, ,! 



| >liss & Williams, Brooklyn, N. Y. 


J. LLOYD HAIGH, 




AMERICAN SUBMERGED PUMP 



Wakefield and Perfection Earth ( 
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